Reference gene selection for real-time polymerase chain reaction in human lung cells subjected to cyclic mechanical strain.
The respiratory system is constantly exposed to mechanical forces that influence cellular phenotype in health and disease. Quantitative real-time PCR (qPCR) is widely used to determine gene expression. The validity of qPCR depends on using stable reference genes for normalization. The effect of cyclic mechanical strain on reference gene expression by lung epithelial, fibroblast and endothelial cells has not been studied systematically. The stability of expression of fourteen potential reference genes in response to six different regimens of cyclic mechanical strain was ranked using the geNorm tool in human lung epithelial cell lines (A549 and H441), human fetal lung fibroblasts (HFL-1), human lung microvascular endothelial cells, primary human lung fibroblasts and primary human alveolar type 2 (hAT2) cells. The expression variation of these reference genes was also screened in unstimulated whole human lung. The stability of the selected reference genes varied within and between cell types, the variation in expression being greatest in primary cultures of hAT2. Correspondingly, the effect of expressing message for the stretch responsive gene IL-8 normalized to the 14 reference genes was greatest in the hAT2 cells, there being an almost fivefold difference in mRNA relative change comparing different reference genes in the same samples. The minimum number of genes required to derive a reliable normalization factor for experiments on single lung cell types undergoing mechanical strain was two and for whole human lung it was four. These results demonstrate that the optimal reference genes for lung cells subjected to CMS are cell type specific.